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(54) STRIPPABLE FILM 



(71) We, Sekisui Kagaku Kogyo 
Kabusiiiki Kaisha, a Japanese Body Corpor- 
ate of 1, Soze-cho, Kita-ku, Osaka, Japan, do 
hereby declare the invention, for which we 

5 pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

This invention relates to a strippable film 

10 suitable for protecting the surface of an article. 
Articles made of such materials as metals, 
synthetic resins, wood, or glass have been 
sold with their surfaces protected by paper 
or synthetic resin films in order to prevent 

15 damage during storage, transport a lion and pro- 
cessing. However, paper and synthetic resin 
films have the disadvantage that they tend 
to become dctatched from an article during 
handling and fail to protect its surface. To 

20 overcome this a water-soluble paste or pres- 
sure-sensitive adhesive has been used to pre- 
vent tiie paper or synthetic resin film from 
separating from the surface of the article. 
This has the disadvantage, however, that when 

25 such a paper or syndietic resin film is re- 
moved from the surface of the article there is 
often left some of l lie paste or adhesive on 
the surface of the article. The removal of this 
remaining paste or adhesive is complicated 

30 and lime consuming. 

The present invention provides a strippable 
film which can be easily applied lo the 
surface of an article, adheres well to the 
article, can be stripped off easily without 

35 leaving any trace on the surface of the article, 
is easy to handle, and is moreover low in 
cost. The strippable film of the invention com- 
prises a flexible support and, on one surface 
of the support, a layer of a film-forming 

40 thermoplastic polymer containing carboxylic 
ester groups and having a critical surface ten- 
sion of 34 to 40 dynes/cm, j a softening point 
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of at least 40° C. and a Shore D hardness 
of not more than 60. 

The flexible support may be a cloth, paper, 45 
regenerated cellulose film, polyethylene film, 
polypropylene film, polyester film, polyamide 
film or polyvinyl chloride film, with a poly- 
ethylene film being particularly preferred. The 
critical surface tension of the thermoplastic 50 
polymer layer must be from 34 to 40 dynes/ 
cm since a critical surface tension of below 
33 dynes/cm docs not provide good adhesion 
whereas a critical surface tension above 41 
dynes/cm produces too strong an adhesive 55 
bond making the film difficult to remove from 
the surface of the article. The preferred values 
for the critical surface tension are from 35 
to 37 dynes/cm. 

Thermoplastic polymer layers having a 60 
softening point below 40°C. arc tacky at room 
temperature, and are difficult to handle. More- 
over, dust adheres to such thermoplastic poly- 
mer layers, resulting in a reduction in ad- 
hesive strength. The preferred softening points 65 
are from 40 to 70°C. 

Thermoplastic polymer layers having a 
Shore D hardness of above 60 become hard 
and lose adhesive strength. The preferred 
range of values for the Shore D hardness is 70 
from 10 to 40. 

(The critical surface tensions quoted in this 
specification have been measured in accord- 
ance with the method of W. A. Zisman de- 
scribed at pages 183 — 185 of "Adhesion and 75 
Cohesion ", edited by Phillip Weiss and pub- 
lished by Iilsevier Publishing Co., 1962, in 
the United States of America. The softening 
point is measured by the Vicat method. The 
hardness is measured by means of a Shore 80 
hardness tester, and indicates D hardness). 

Examples of thermoplastic polymers which 
may be used in forming the layer on the 
flexible support arc polyvinylacetate, a co- 
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polymer of vinyl acetate with a copolymeris- 
able monomer, a polyacrylaie or a copolymer 
of an acrylic acid ester with a copolymeris- 
ablc monomer. Of tlr.'se, an ethylene/vinvl 
5 acetate copolymer and an ethylene/aerylie acid 
ester copolymer are particularly preferred. 
These polymers may be used in mixtures with 
synthetic rubbers, paraflinie waxes, lerpene 
resins and petroleum resins. 

10 The layer of the Thermoplastic polymer 
may be provided on a surface of the llexible 
support by any suitable method, for example 
by melt-extrusion coating, solution coating or 
hot melt coating. If the llexible support is 

15 itself formed from a thermoplastic polymer, 
a two-layer extrusion method can be employed 
by which the support and the surface layer 
of the thermoplastic polymer are simultane- 
ously extruded. Alternatively the support can 

20 he hot pressed to a pre-formed iilm of the 
the miopias tic polymer. 

Any of these methods ensures a sufficient 
adhesive bond between the support and the 
thermoplastic polymer layer. It is possible, 

25 however, to enhance the utKnity between the 
support and the thermoplastic polymer layer 
by subjecting the support to a surface treat- 
ment before applying the layer of the thermo- 
plastic polymer. Suitable such treatments in- 

30 elude, corona-discharge t re a intent, flame treat- 
ment, oxidation treatment: or primer treat- 
ment. The corona-discharge treatment is most 
preferred because the operation is easy to effect 
and good adhesion can be obtained. 

35 The strippable iilm of the invenrion may 
be used to protect the surface of an article 
by pressing againsL the surface the layer of 
thermoplastic polymer of the strippable Iilm. 
The article preferably is heated to 30 — I2(V C. 

40 When the article, such as a board or sheet, 
is heated during the course of production, it 
is convenient to superpose the strippable Iilm 
on said article while it is still hot. This 
obviates an extra heating step. The strippable 

45 Iilm and the article may be pressed together 
by a press roll. 

The surface of the article need not be 
smooth, and the strippable Iilm of the inven- 
tion can be applied to articles having em- 

50 bossed surfaces. The strippable film of the 
invention as described hereinabove does not 
adhere to other materials during handling and 
is easy to handle. Light pressing of the him 
ensures an adequate adhesive bond and a 

55 strippable film adhered to an article does not 
spontaneously part from the surface, with the 



result that the surface of the article is well 
protected. The adhesive strength of the 
strippable film of the invention is almost con- 
si ant over a long period of time, and the 60 
Him can be removed from an article merely 
by pulling without leaving any trace on the 
surface of the article. 

The nature of the support may be varied 
according to the end use of the strippable 65 
film. For instance, if a transparent film is used 
as the support, an article can be examined 
while the strippable film of the invention is in 
place on its surface. This is particularly use- 
ful when the surface of the article is printed 70 
with a trade-name or size. 

When a polyethylene film is used as the 
support, a sheet such as a synthetic resin or 
metal sheet can be subjected to a deforming 
processing whilst the strippable him is ad- 75 
hered to "the surface of such sheet, and there- 
fore, the surface of the sheet is not injured 
during processing. This is due to a good elon- 
gation of the polyethylene Iilm. 

The invention will now be described by 80 
reference to the following Examples. 

Example 1 

A 50-micron thick film obtained by ex- 
trusion of low density polyethylene was used 
as a support. A copolymer of vinyle acetate 85 
and ethylene was used as a thermoplastic 
polymer and was coated on one surface of 
the support to a thickness of 20 microns 
by melt-extrusion, to form a strippable Him 
having a thickness of 70 microns. The vinyl 90 
acetate /ethylene copolymer had a vinyl 
acetate content of 18/. by weight, a melt 
index of 20, a softening point of 60 ,;, C., a 
Shore D hardness of 30, and a critical surface 
tension of 35 dynes/cm. 95 

The strippable Iilm so obtained was lightly 
pressed onto an acrylic resin bake coated steel 
sheet heated to 40 3 C. and a 18 — 8^ stainless 
steel sheet, using a rubber roll. For com- 
parison, a film of low density polyethylene, 100 
which had been subjected to a corona-dis- 
charge treatment and which had a critical sur- 
face tension of 43 dynes/em, and a Shore D 
hardness of 60, and a film of low density 
polyethylene which had a critical surface ten- 105 
sion of 31 dynes/cm and a Shore D hard- 
ness of 60 were adhered to the above- 
mentioned articles in the same way. 

A peel-off test was conducted on these 
articles whose surfaces had been protected. 110 
The results are shown in Table I. 
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3. A strippablc film according to claim 1 
or 2 wherein the thermoplastic polymer has 
a Shore D hardness of 10 to 40. 

4. A strippablc Him according to any one 
5 of the preceding claims wherein the thermo- 
plastic polymer is a copolymer of ethylene and 
vinyl acetate, or is a copolymer of ethylene 
and an acrylic acid ester. 

5. A strippablc film according to any one 
10 of the preceding claims wherein the support 

is a polyethylene film. 

6. A strippable film according to any one 
of the preceding claims wherein, one surface 
of the support is treated by corona discharge. 

15 7. A strippable film according to any one 
of the preceding claims substantially as de- 
scribed herein. 



S. A method for protecting the surface of 
an article, the method comprising pressing 
against the surface the layer of thermoplastic 20 
polymer of a strippable film according to any 
one of the preceding claims. 

9. A method according to claim 8, sub- 
stantially as described herein. 

10. Articles the surface of which has been 25 
protected by a method as claimed in claim 

3 or 9. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14 South Square, 
Gray's Inn, London, W.C.I. 



Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1972. 
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from 

which copies may be obtained. 



